[o o i oi ^ert:«Bj#fei4, *-ntt6*a»e>#a io 

[ooii] -toltm, »«£BMi©IRIfcf5Wfc:frttMfc; 

[0012] («K©aw) ^-ewj^aftfi, mi 

«^-a-!»SrEj!fEo«ffi (ISKffi) T«D G&ft) 

r iasT*t-5m#38**-7-^»#i-5r ^ic*)S„ 

ft-a-tiSr^m^-fr^r i§ft£&^;L5r <kas 

[0 0 13] 

r , ±ia«i © m t -m t. tc immm (ommt^mm * 

[0014] m2cofSBj(cfcoT(4, ftRfc£4fe*i£ft 

[0 0 15] ^3«^0J(CfeoT(4, *«Mfrg*4fcf± 
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[0 0 16] ^4(75|gB^(CfcoTtt, 

ik&mx*hz>z.k*mwLt-rz>, mi, 2sytr±*3© 

[0 0 17] ^5(7)|gB^{CfcoT(4, «S$Mfr8W3# 

[0018] m6roi§0j(cfcoTi4, mmfc&%>&%± 

[0 0 19] fg7(753PJ{CfcoTtt, M^^^^O 

y^ik&mfc&mxhzz k*mmki-z, mi, 2% 
tarn 3 5miH8**^-Tf«)S. 

[0 0 2 0] j&8©38«fc*>o-CB\ *ntfb^*a*3«> 

JRl, 2*fc(4m3<Z)^BJ}'#5«#l§3t*^ 

[0 0 2 1 ] m9<D%W\ChiXlt, Gmtk&tMfi*, 
4-bf* (#/W^/— IV- 9— fAO -f~7i=./WTrfc 

•9, *H»be*a*3*fc*y Hlb-ty^, a? 

fct>-«©fc^T?*>5 »1. 2* 

[ 0 0 2 2 ] Jg 1 0 ©IgBJlcfeoTtt, 

fe©T?fc5ii:S*ifct5, »1, 2^fdtt^3©^ 
[0 0 2 3] 

® HMi , Wttl^-&«5^M«^-&» 

*5»*s^»3tJi, mm mmmm) zmnk&m^tc 

IS £ JKKSM t t cd^ * * tf § r. t a^ -e 1 5 „ 

*-/^n^l (jETLEJhJi) ^MT-ffiAJl^ 



[0 0 2 4] mUt LTfi, iSy^, zfy^^-y 9 s £ 
[0 0 2 5] HMi (iRtii) t LTtt, ^^!>AjB 

(i to) % mtf-fy. Mitmrnz, mqm 

[0 0 2 6] *-A*i£«ttfc^a#«MMI t LT 
ii, \?~/v1j/v;^/—/v (pvk) , y^=.wy 
T^ym^W- (^IxJiN, N* -tf* (3-^^/V7oi 

— N, N' -If* -^^v'v'y 10 

[0027] z^wmmt ltw:, * 

dF-^5?T 4 /— /HHi»# % MJTy— /U»S»#, 7xtV 

[0028] ^-A^fcaMtsr^rt-swaMbJixtwt^iJi 

[0 0 2 9] (KfEWS) i Ltli, yf)A v T 20 

/w?^r>A N -7^v">a, IS#«r*{fsr ^^r-# 

■So 

[0030] ^m^mzmm^m^mz titbit 

[0 0 3 1 ] ISIffirol^tfj;, (-7EIH 
«ff?££M^) "Cfr5. BP*>, WSMb&fciri&HMk 

[0032] * t°^=r- hffi^s-g-Tii, ^mit^mt 

[0 0 3 3] W«{k-a*S^^ffe$*fcSi«Mk-&*S:|g 

^Hft-g-tl^^SttO. l~70wt%Tfc "9 , 40 
JEfcff* L < ttl~50wtX"C*>*. &«te£-*s©iiai#o. 

[0 0 3 4] 583tJit«ffli-«*«Mb-&*i LTtt, £ 

mmt*. hVT^-smmfc (taz) , 7i=;«f 50 
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h&w^-eii, #y f/K&yv^/— /Mg % *°y 
[0035] *smb^£ Ltii, «*.tft|Mf©*A 

Kya>7iN x TVUf^A, ^yni/^A, *A-?l7 
A, ^/Hf^-A, 7!J7Av ^yr^bT^A, ^ y >7A 

[0 0 3 6] WM&tob LTii, Jfc«to{fti&&T?IK# 

[0037] *3ft-e. *fcii-a^«± 

[0 0 3 8] waMb-&*Ji©ff*tt, #icpg^-f-5tw 

-CfiJiCV^ fcf£L, 04L<(i3Onm^e34OOnm-Cfct) % 
3E»!1»* U< fi60nm^i^200nm-t s S)5 <> WflMh^MJIO 
J?$^30nra*flTti, «ttlP]±^^a - h LTLJ 5 &T 
«tt*«i* < , 400nra^axi 6 1 1£tMtifi±.# «J ttft^ffi 

[0039] jv7ny?mthx\3., mx.i$;<y? 

ya^>, h!J7'/-/Vli* (TAZ) , ^f-^T 

[0 0 4 0] *i^aAJiiLT«, «itf7'yftyf^ 
y ^ 5/ 17 ifSrJ^tf 5 r # 5 AS , 

[0 0 4 1] tHk^fti: Lt, /MJ^fta-B bT£ 

roi^, T/u^y^Jit LT«y ^17 a, T-hy-7 
A, #y7i=^ /vfv^t^A, -fei/-7A^5r#(fsr ir^s 

A, */Wi/|7A, ^hn^f-i7A, /<y >7A^Srp[f 5 

*y±JHAJR«)/Nny^l2*tt, *$6T% */ci±r»iS 

[0 0 4 2] 



[0 0 4 3] [Hifcfll 1 ] 0 l tt**Wl!:<S5«|HS3t 
^©KBHW 1 **HiififcKHBI, H 2 ttH 1 

5„ 0 3{CjoVvC, fflV^*W*05|Slf-^«t «?85 

~9 tUfeL, ^#LTV^-5 0 
[0 0 4 4] &©J;5K:L-C, ^(«L 10 

y >y£tlX^Z>#7Xmffi.3_kfc, N, N' - 
tfX (3-^f;V7i=/V) — N, N' -If* 
/W) -^<y^v>y (TPD) SrJt^*fe (Jt££2.0 

-^fwiiS4Sr^1-^ 0 

[0 0 4 5] ^©±}C, |)tl5«Lfc p 3§*g5 
fi, tlft^t*J)5 4, 4-t** (#/W^y*-/W-9 

tcbpj t\^o) v\k=L— o 20 

t° -7 A © Jt *{ifil:Jfc-?2 : 1 1 L , 31* if 5 <DAgff tt20n 
mi: Ltc„ 

[ 0 0 4 6 ] ij#jijffi, CBP^V^ hd-i. 
/sec, 3 r>^3.— n t°<7i^0. 18^>-^X h o— A/s 
ec (S*JfC2:l) 

[0047] mm<D±{z^ ;<y?y p u4>'%m*<^xM 

fn, hy* (8-t Kndfv-dr/ ij ^) T/W5--7A 
(Alq3) 5rfflV^T^*^tfV\ J¥£35nmW*^$|^jI 30 

~<7Ay^<7i, (AlLi) £&£*&200nmjlM!fU &&8 

[0 0 4 8] ^(Dm^mytMl- 1 iC, fl:jEl8V, «)^35 
9mA/cm 2 £EPAPLTSIft£*fc 0 ^©3§7fe»Jg£;Sgff 
(?//V^ LS-110) XBifeLfc b r 5, 362cd/m 2 -t?fo 

[0 0 4 9] %3t*^ h/lx^-v-^^-Y^yV 

(mz*h~?x pma-id -csij^Lfctr^, 

ST^Sei^sfSfi, 0. 18% («»fcl4. 5cd/m 2 , 7. 12mA/c 

[0 0 5 0] ^«{k^Tfc5CBP<D3§3fct°-^ (- 
fill) I4404nm (W^fe<7>fg)t) -efc5/i£>, ^687nmid 
iltt 5 AM**?- 1 <7?38jtJ2C B P tClJ;^ 

mcDBWz. J; o "CIS* t°— ? /!> s 440nm/^ b 700nm?Mg* "I? 

[0 0 5 1 ] Z.<D£ots:Ztfrb, rO^JtlT-l 50 



/fc-^SM o r\ n q ko««k 
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<75§§7t (^687nm) (4, fift^llffcSCBP^P,! 
mik&yoXhZ 3 !7<ft^- P bf >7 T^W^/l^-^lK) 

[0 0 5 2] £t±© J: o tc, #Mfc#Mifrfl!J&L¥ft 
(B*t°-^^404nm) T^tSCBP 

rtfcJ:^ Hrwy^ (3S3fet: 0 -^687nm) T?*3t 

[0 0 5 3] 2] 14 teHii0IJ 2 (Cffi 5 «#§S 

[0 0 5 4] tflMb^ft-efeSC BPt 

10 : li LT3§)fcJl5&JlMLfc: 0 ^*Jl<7?JIJf:(420nra 

[0 0 5 5] rwtt#%*?S^-(C % mflbl7V, «)^685m 

(5//^ LS-110) T'liJ^Lfcir^, 363cd/m 2 -T?fc 

[4 S 0.18% (^285cd/m 2 , «HE7. 15mA/cm 2 )t:-fcofc. 0 
[0 0 5 6] ^*^--<^ h/W^r-r/V-^f-^y^/l- 

tftttig (fefe* h - 9 * PMA-1 1) TSiJ^ Ltc t Z. 5, 
C B P (— JtlS tf — ^ 404nm) £ 3 "7^— n f 

•7 A (^7tt°-^680nm) i^7JW^7fe^-<^ h^^^ 

[0 0 5 7] Zflit, CBP<D^±f£V~-y^m^ 
LT*5«9 , »*JlK*i»t« C B P©»a«r±rf fcfc*, 

[0 0 5 8] »±©i9lc> W^b^l^rfll^L, W 

m T?ttW *feT?383t"t SCBP t°- ^ ^404nra) 

I:, llf^ffc^a 5Mb*-n tffrAfcsjOSfll l J; 
t) fc^ftv^*-e^»**5^tKJ;0, cbp (isjfcf 

-^*tl404nm) £ 3 ^{^-n fc 0 -7A t°- ^ Itl687 
nm) btft%* ®s%mzt°>9& 

[0 0 5 9] [*»J 3 ] H 6 {iHJfe^il 3 

■So 

[0 0 6 0] ^Mit^XhSC BPi 

HOtW 3 -7^-fe y -7 A?r*^*1-5 r. £ (- «t 



■So 

[0 0 6 1] ^©SIMSftHf^^ flffiHV, «»fc447. 5 
mA/cm 2 SrBliPbT38*S*fc. *©«3tffffSr»«H- 
U/A'* LS-110) -eSlJ^Lfct r5> 486cd/m 2 T?fe 

14, 0.11% 0W&21. 7cd/m 2 , €St8. 05mA/cm 2 ) Tfco 

[0 0 6 2] 4fc, fS^X-^ h/V^-r^^-^y^/W 10 

(m&*v~?x pma-id "cagLfctr*, 

»3t©tr— ?i4, CB P60-miI^(D^fc°-^ (40 
4nm) tli-gcLTttbl? s CBP©#ftS&#, BP*>, 
Hlllti©^*^-^ (559nm) f5 {£-§&: bTV^ 

[0 0 6 3] ~CD4 i^b, rroaiM&tt*^© 

^7fel4, *SttMb£*5-C*>5 h ?<b-fe V K-^f-* 

$ tlfc t fc 5 ^tttfflMb&fc-C?*) 5 C B 

[0 0 6 4] £Lhco4 5 fc % ^#te£*5Ji«:*fifcbl&Hl 
T?f±#*fe (^^t°-^,%404nm) T'^^-T 5 C B P 

tH«fc!K *S*«J»C||fe (f§ftfc°-^574nm) T*3§ft-f 

[0 0 6 5] tr6T% H?Lt«^ff^Lfc^iC^ 30 

#(4 2 5%Tr$>ofc 0 r. ©4 9 ft- id»5>, *3gJ&«C 

fBF-e*>5 7 5%*T?fii±i-*. 4o-c, KSft^-essjt-f- 
(4, !S5E-r5iKi«i4, hjs#ij5, Rummme 40 
[0066] c^js^ 4] B8 itmmm 4 t« 5 a#3§ 

[0 0 6 7] *3Utfl|-CW:, mmC&m~Z1bZ>C BPi 

•C»3tJi5Sr?gfiJtLfc g CBP^MUzy *J*©Jfc*W: 
E4JtT*2 : lit, %7tJl5cO!iif:^20nmt Lfc„ ^: 
n^cO*-7-W4l4[wl«Tfc560T\ tftBJ^«B&-t-5 0 50 
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[0 0 6 8] r<Dl|#^7t*^-{C % *J±14V, S»tt532.5 

mA/cm 2 ^PnjpL-cn3t$-frrto ^<D%%n^nm\ 

(*;j\>$ LS-110) t?SiJ^Lfci^5, 129cd/m 2 -Cfe 
[0 0 6 9] ISft*^ h/PSr-v/^f-ir 

t&w& m&*h~?x pma-id -t?ay^tfcir6, 

553nm(C^t°-^^t>0»fe|§^^ffi^$^ 0 r© 

3Bft©tr— cb p©-fiii#ctl©3i§7fekW (40 

4nm) ti4-ifcL--r*5b-f, CBP©#ft3Sft, IP*>> 
HfiJgtfjffiro&ft t°- ^ 559nm t -& LT V ^. - 
■te])$J»'(*y<D%yt\?-?\-t, ±lSbfc4 5{C, 

[0070] rco4 5^rfcd^, roMIMS**^© 

y^A© K-7°(C4 
•5 > fift-^ttfe -5 C B P 0 = *3S*tttO«*!6Si||» 

£nfct©#\ &5^tt#»fc£*-ea>5CBpa»e>& 
[0071] £Lk?>4 5 i-, ^T*IMb'&»**fllJilbi*M» 

"C(4W^fe (3§7tt°-^$J404nm) T«t5CBP 

[0072] mmm 5] no itmmm 5 \z^mw 

[0 0 7 3] *3at«T?tt, «^T*fe5C BPi 

0>Jfc*ttMtffcT2 : lib, ^7tJi5co^J?:Sr20nmt 
Lfc. ^^^c0*WW4[^l#l?fc5C0-t:\ 

[0 0 7 4] r^EIMSjt^Kl, «JS22V, mSt584.5 
mA/cm 2 fcW!PL-C**S-B:fc. ^»IS^)W^^iWSf+ 

(*/;V^ LS-110) X'fflfeLtcbZZ. 186cd/m 2 -efc 
o/c 0 »*HI*&«£EH:8VTa>ofc 0 

[0 0 7 5] h/v^r-^yv^^^y^/i' 

pma-id -eiiy^bfct r?,, 

co^^Wt°-^(4, CBPco ■•fi^ffi©383tf— ^ 
(404nm) ttt-ftfCiSbi*, CBPCO^H^ HP 
HfilI^(D^3tcOt:°-^559nmt(5iS--g:bT^ 

So 

[0 0 7 6] y±C04 5^"t*^> ^co«#B^*^ 
©^^t (^]555nm) (4, iift^»t*fc5 3!)ftT/H;' 

^AWK-7 P (C4'9, waMk-&*"ca>*cBP©p*» 
* ttjt t> ©/4\ *> 5 v ^4^-fb^-efe 5 C B 
P b IKflMb-^Ml t? *> ^ a 9 'f bx >v\ffp a, ~.<D^ * >\> =¥ 
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55nm{r §Ux it s x/Hf ? A ^ >- ±. -5 t> 

©-en*< , c b p©^f8)t^±i?fi$nfcBr^tt^^ 
[0077] j^±«j: 5 %mk&®m*m$.\^m& 

t^^<0, ifeEftfcStfcfi (3i§)tt:W^555nm) T?3S 10 

[oo78] mmm 6] @i2 itmmw 6 

[0079] *HJfe^i|-eii, ^m^mxhi> c b p t 

10 : Gh U SBftJf 5 6Olli¥(±20nmi: L1t a Ztl£l?\-<D 

m^mMtmmxh%<Dx\ mmz^m-tZo 20 

[0 0 8 0] ' 1ff20V, S^702mA 

yyu^ LS-110) T'ilJSLfeir5, 99cd/m 2 T-feo 
fc 0 «3tBH*&«fftt6Vi?fcofc 0 ^lfa*tt, 0.01 
8% 0Sg2. 7cd/m\ 6. 58mA/cra 2 ) "Cfco fc„ 
[0 0 8 1 ] IS^t^-^^ WW^/W^-ti^/v 

Oftl&^h-** PMA-ll) Tfffl^Lfct^ 
550nmtC^7t fc°— ^ £ <b Ofptfe^ft^ilil § tlfc o ^ <D 
^Of-?tt, CBP©-S«iKffi«)3S3ttr-^ (40 
4nm) il2-iStLT:fcib1\ CBP©j»3t*3t, ffl*>v 30 
H m^M^<D%% (D t°- ? 559nra t (5(3 L T V ^ -5 . 

i'pM^-^W^t 0 -^ t500~520nmfc:3i,n, «Jfl 

[0 0 8 2] £JLh©J;5&r t*»e>, ^<D-mm%M^ 

10«* (^550nm) ft, *Nifb"&*"C*)* 3 frfltf&fc 

hmt^z-bti&o 40 

[0 0 8 3] r<D.fc$fc, W*fc£4&/i£fl|fifcU M® 
T?f±#«fe'Tf»3t , r«CB P (*3tetf-*fcJ404nm) 
«aWb-a*-C*>5a^l2l&«r5M!!t**5i tic J: 

$J550nm) £#6 r. t ft Q 

[0 0 8 4] 6t±RH 3 ~~mMW 6 ^*5V> 

T\ *J550~570nmHl38*f-^Sr^r*-5»3t« s , #*fll 
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[0 0 8 5] 014 iCl#3§3t*T- <D5§ft*MrJ£$lJ;£1- 

5fcfccD««j$0£*-t- o 0 1 4 fcjaWJ: 5 t£, #« 
IH8**-T-fc®Kft«i (ov-7.5V, *&9£U5l&#5H 

-^-e^aOLfco «BE*yh*7«, 

[0 0 8 6] HI 5t**«4t«5«IHS3fe* ; f«)» 

1 6 fC*i!#iJ 3 ~»#J 6 KflSSfclMSftsfrfroH&tt* 

[0 0 8 7] 01 5id^-fJ;5tC, ^Jfi^4ld«5«H- 
IS^^cOIS^^ti, 19.45^#tftV^»-efco 
fc. **J» 01 S W: — fflfc LT**«4fc«S«|HS* 

mn^ftSH^c&i , 5s*##tt^-f tt t io At &6t± 

t^#^Sirft<, H*«3~**ffil6©«iH83t* : f 

[0 0 8 8] EJLh, ❖WW*** 

-a-^T'feSCBP(DHfiiI«li(75$S)t (jB3t) 
[0 0 8 9] roj;5f-, ^-WHSJt^olSJt^CB 

[0 0 9 0] [*3£^J 7 ] 0 1 7 ii*%W icm 6 
ftia, ^ffif'l l t m - * fc (ilH^T- fc 5 «^ 

[0 0 9 1 ] ft© J; 9 i-LT, «^5§*«T- 1 a ^{f® 
L, HJS0IJ7 £ Lfco I TOT?«fiitSnsaW«ai2iS 
100nm(75jf:^.(CX/^s/^ y y^$HTV^-5^7^S^ 3 
±}d > N, N' -t*^ (3-^f;V7i- ^) — N, 
N' -lf^ (7i=*) -s<yi?i?> (TPD) 

(M^^.OXIO" Pa, ftHD) (Cj;oT^60nm 

[0 0 9 2] -t(D±(C, |S3tS5 aSr^Lfc. 

n f ?A«r#jR#|:: < fc»>JBfifcUi:. CBPtI 
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tfpA©Jfc*|4fi*Jfc-C75:25£ L, fSftJl 5 * ( 
CSIJf:ii20nint Lfc 0 
[0 0 9 3] fjifjlifl^ CBP^ty^hn-A 
/sec, Ift^-Pf^^lty^ hn-A/sect 5 

[0 0 9 4] MIC^CD±(C, ^-drf-^Ty-^P^ 
(OXD-7) ^fflV^Tlf^TV\ J¥£60nm<7>*— /W 

[0 0 9 5] Z<D_k{Z., yyfcVf-pJ* (LiF) 
V^raaiF&fiV, m&O. 7nm<Dm^-&.Am 1 0 SrJ&S 10 

*L, Itffi8a£#7c 0 ftfc, Hf 9ttWi"e*>5. 

[0 0 9 6] r<£>®|?.!l§#;*^ 1 a tC s «J±18V, tt?)ft 
420mA/cm 2 ^PMPLT^7t$*/-C o *<D3S3t»£*r»S 
ft (?7/^ LS-110) T'SlJSLfctr 6, 40.9cd/m 2 

[0 0 9 7] *7t, IS**^ Wu&v/v^-r-i^/v 
^UJ^ (gtffcsfch^** pma-11) -C«Lfi^r5, 
CBP (— M^<D^t°— ^404nm) <D%.%b , ^700nm 
£rt°-:7 ttS^'p- K&3&ft*-<^ r-/l^H^£*l 20 

[0 0 9 8] rnii, CBP ©>RS5£4 K— ^K*** 
»36Jil::*s»t5CBP©jiafas*V'»fc», * 
•f[-x-n tf^AJ; 19 tCBP»|6^g#tt< ftofc 
fcfefci:©t>tl5o fc*5, ^700nra^t°-^ i-TS/n 
-Kft»3ttt, 7*/V7 7^ (#b b b«) :|*1IBfcfc5JMfc 

[0 0 9 9] EJLh©J; 5 fc, #ftfc&4Mlfrfl|jftU * 
M-eiiW*fe-e%>ti-SCBP (3§3tt°-^404nm) *30 



T*j \7rz yj v «. -> 
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■ B - w T & 5 llffc^ - n tf? A & # ffc £ 3 r 
£Kl«fclK CBP (f§?tt°-^,#H04nm) tlfta-o 
t^A (3§3fcfc°-*$j700nm) Sr*^»*$-fr5- itf 

[0100] [HJfe^J 8-10] III 1 9 ttHJg^ 8 

m 2 1 (iHJS^J 1 0 lC#3«JMS#* : f-©»3fe*'<* h 
[0 10 1] CBP<b*^-C2t°^i.©*^*(Cj;o 

x^g*^ Ltzmmm i icat u 8 ~ i o -e 

■So 

[0 10 2] IfSSl^ CBP^l~3ty^hn- 
J±/sec % £0:^— n t°^i»^0. l~l^-y^^. h n — A 
/sec, 3 Vitfz'sty&lfiO. l~l$-y??- he— A/sec 

[0103] mmm 8 ~ i o ©asftjpfcaattsjufc^.- 

CBP, JHt^— P t^AW3 ^ft-fe~>^A(7)^H-« 

^T-l00%i:/3:5J:5tc^LTV^o 
[0 10 4] 
[*1] 



^1 «*Sfcl^»**ft3L-De^AlfctJC3^ 
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29 
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20 
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14 


12.5 


40 



[0105] il8*^Li21 lC^titf»J 7 

9 , Iff5ftft3.-o t°^AcofiI#SrO~40a*%i 

#&£^1-fcK$Tfc5$J460~480<£>^ 40 

[0 10 6] t ~3T\ ffiSo^TSimiHBJtX^Kifflv^ 
^^Wfe^feTO (WX-tfa-NPD, -<y U-V, P 



[0 10 7] **16WTW:, iMfca-n 

[0108] ^©astt£a»-ei4i5cv^s, m?-pi^ 
-7a^ 3 ^b-fe^^AidBg-rs^ft?, 

fc o fcftfca- a bf -7 ^ ( 6 ffiffi© 8 ffi#:« 

3ft) Sri:?>- fc^RrtStifc!), Wfe^lS^Sr^Lfct© 

[0 10 9] r©38)t««{i, [Optical absorp 

tion, and emission spectra of Eu2+ in the alkali h 
alides. , J. Hernandez A. , F. J. Lopez, H. Murriet 
a S. , J. Phys. Soc. Jpn. , vol. 50, No. 1, p. 225-229 



(1981)] <DX1iklcmM£tlX\<^?>m*<DEu (a-nf 

[ o 1 1 o i mmm iu 022 ttHMfj 1 1 (cirs 

[0 1 1 1] Ifilli, CBP!jSl~3t^hn- 10 
.A/sec, 3 $ft:=L—Ti J^O. l~l^->-^^ Fp- 
A/sec, a <><fk;/<y ?J^0. l~l^->-^^ M-A/s 

[0 112] 13 2 2(C^«#3§#*'?-«S§} I £*^ h 
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